Lipid-mediated in vivo gene transfer replaces the loss of choline acetyltransferase activity after unilateral fimbria-fornix aspiration.
In Alzheimer's disease cholinergic neurons degenerate, resulting in loss of hippocampal acetylcholine. The fimbria-fornix aspiration is a well-known animal model mimicking hippocampal cholinergic deficiency. The aim of the present study was to use in vivo lipid-mediated gene transfer to introduce an expression vector coding for the acetylcholine synthesizing enzyme choline acetyltransferase into the hippocampus to replace the loss of enzyme activity after unilateral fimbria-fornix aspiration. Our data show that the lipid FuGene is useful to transfer DNA in vitro into 3T3 fibroblasts, C6 glioma cells, and primary astroglia and to express the respective enzyme. Lipid-mediated gene transfer in vivo resulted in a marked but transient expression of green fluorescent protein below the injection site peaking 5 days after the injection. Unilateral fimbria-fornix aspiration led to a marked reduction in the activity of choline acetyltransferase in the hippocampus, which was completely replaced 5 days after lipid-mediated gene transfer of the choline acetyltransferase vector. In conclusion, our data provide evidence that lipid-mediated gene transfer using FuGene is a useful tool to replace loss of choline acetyltranseferase activity in the hippocampus after fimbria-fornix aspiration; however, the lack of good gene transfer efficiency and the transient nature of expression limit its use for clinical applications.